Electric field control of magnetic anisotropy in ferromagnets has been intensively pursued in spintronics to achieve efficient memory and computing devices with low energy consumption. Compared with ferromagnets, antiferromagnets hold huge potential in high-density information storage for their ultrafast spin dynamics and vanishingly small stray field. However, the switching of magnetic anisotropy of antiferromagnets via electric field remains elusive. Here we use ferroelastic strain from piezoelectric materials to switch the uniaxial magnetic anisotropy and the Né el order reversibly in antiferromagnetic Mn 2 Au films with an electric field of only a few kV/cm at room temperature. Owing to the uniaxial magnetic anisotropy, a ratchet-like † These authors contributed equally to this work. 
2
switching behavior driven by the Né el spin-orbit torque is observed in the Mn 2 Au, which can be reversed by electric fields.
With recent progress in spintronics, magnetization switching driven by spin-transfer torques (1) and spin-orbit torques (2) has been successfully utilized to fabricate MRAM (3) (magnetoresistive random access memory), while electric field (E) control of magnetism has been proposed as a building block in MeRAM (4, 5) (magnetoelectric random access memory) with ultralow energy consumption (6) (7) (8) .
Nevertheless, the fundamental operating speed in ferromagnet-based devices is limited to tenth of Gigahertz, and the spatially extended stray field inhibits further increase of memory density. Antiferromagnetic (AFM) materials provide promising alternatives to solve these challenges because of several unique features such as ultrafast spin dynamics and the absence of macroscopic magnetization (9,10). To unlock the potential of antiferromagnets, there is a pressing need to control or even switch the AFM moments by electric field. Rotating AFM domains through ferroelectric polarization was observed in multiferroic insulator BiFeO 3 (11) and In contrast, when E has the opposite polarity up to the ferroelectric coercive field E 2 of PMN-PT(011), the remanent P-vectors would be rotated from out-of-plane to in-plane (17) , and the strain state returns to the initial state, accompanied by the Né el moments switching from [0 ̅ 1] back to [100] (Fig. 1B) . The experiments below demonstrate this concept in AFM Mn 2 Au, which exhibits a high Né el temperature above 1000 K (18), huge AFM anisotropic magnetoresistance, high conductivity for device integration (19) , a small in-plane anisotropy (~7 eV) with comparatively low energy barrier for the switching (figs. S3, S4), and Né el spin-orbit torque (NSOT) (19) (20) (21) .
Mn L-edge x-ray magnetic linear dichroism (XMLD) spectra were used to detect the Né el order distributions of Mn 2 Au. . With E = -2 kV/cm, current pulses dependent △R xy exhibits a similar tendency as the original case, disclosing that the easy-axis returns to [100], coinciding with the XMLD results in Fig. 2 . As E is cycled back to +4 kV/cm again, the NSOT feature behaves analogically as the previous E = +4 kV/cm counterpart, revealing that E-induced UMA switching is reversible, reproducible, and reliable. The asymmetric NSOT switching can be considered as a ratchet-like behavior (24, 25) , where the UMA and the same current pulses in the two channels for the NSOT serve as the asymmetric potential and unbiased external input, respectively. As illustrated in Fig. 4C (Fig. 4D) , corresponding to the experimental case in Fig. 4A (Fig.   4B ). Even though a single-domain simulation cannot reproduce the step-like pattern appearing in Fig. 3 , it does reveal the essential feature of the strain-induced UMA (24, 25) , magnetic memory (26), spin current on-off (29, 30) and spin logic devices (8) 
